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gear 48 which meshes with thé pinion gear 20 driven by
the input shaft' 26.: The connection between the -annular
sun gear 68 and the coupling shaft 66 is accomplished by
internal axial splines 82 on sun gear 68 engaging external
axial splines. 84 on the forward end. of the coupling shaft
66. Thus, the sun gear may move axially with respect. to
the axially fixed coupling shaft 66. The sun gear 68 is radi-

ally located by coupling shaft 66 and the main gear shaft -

50. The sun gear 68 carries an internal snap ring 86 on
the right hand side ‘of splines 84 and . a snap ring 87 is
carried by the coupling shaft 66 on the left hand side.
These snap rings.serve as oil puddler abutments and insure
sufficient lubrication of the splines 82 and 84 at all times.

The sun gear 68 meshes with a number of planet gears
88 which are rotatably carried on planet gear carrier 90
through roller bearings 92. The planet carrier 90 is rotat-
ably mounted in a thin flexible wall 96 in the following
manner. The left end -of the housing section 14 has an in-
ternal flange 94. A thin, flexible vertical wall 96 is bolted
to. the forward face of the flange 94 at its outer edge. The
thin wall 96 mounts the outer race for a light ball bearing
98. The forward reduced annular end 100 of the planet
carrier 90 carries the inner race of the bearing 98 thus
journaling the carrier 90 in the thin wall 96.

A forward section 102 on the housing. 12 has a heavier
vertical wall 104.: The vertical wall 104 has a roller bear-
ing 106 mounted therein in axial alignment with the car-

rier 90, the sun gear 68, and the main gear 48." An output .

shaft 108 is journaled in bearing 106 with its end portion
splined to the carrier 100 through a collar 110. Shaft 108
is located axially by a ball type thrust bearing -(not
shown). Note that while the collar is fixed axially with
respect to the output shaft 108, the spline connection at
109 between the collar and the carrier 90 allows for rela-
tive axial movement. The spline connections and the collar
110 are substantially in the plane of the thin wall 96. The
output shaft 108: and bearing 106 thus serve to locate the
carrier 90 radially while the ball bearing 98 and thin wall
96 locate it axially.

The planet gears 88 also mesh with a ring gear gener-
ally indicated at 112. The ring gear 112 comprises two
axially spaced rings 114 and 116. Each ring has a circum-
ferential row of internal helical teeth. The teeth on the
ring 114 are -of opposite lead than the teeth on. the ring
116 and thus mesh with and match the herringbone teeth
on the planet gears 88. The rings. 114 and 116 are sepa-
rately and independently cantilevered from a mounting
collar 118 which is secured to the rear face of the housing
flange 94. The thicknesses and the lengths of the cantilever
webs. on which the rings 114 and 116 are mounted are
correlated so that the rings have identical windup under
torque loadings. Returning to our oil supply tube 62, it is
seen to be supported at its left end in a plain collar 120
carried by an annulus 122 which in turn is carried by
and rotatable with the planet carrier 90.. The collar 120
in addition to formirg an oil plenum 124 provides a bear-

ing surface between the rotating annulus 122 and the sta-.

tionary tube 62. The annulus 122 has an oil supply passage
126 which connects plenum 124 with spray tubes 128
which direct oil into the gear teeth of the sun and planets.
A forward extension 130 splined to tube 62 is disposed
within output shaft 108.

The operation of our device should be obvious: from
the forégoing. Torque is transmitted from the input shaft
26 through to the output shaft 168 through pinion 20,
main gear 48, sun gear 68, and carrier 9¢ which is rotated
by the reaction of planet gears 88 on rotating sun gear
68 and the fixed ring gear 112. Note that the above de-
scribed: drive train is fixed axially with respect to the
housing 12 at several points. The pinion gear 20 is fixed
axially on shaft 26 which in turn is fixed axially by a
thrust bearing (not shown). The main gear 48 is fixed
axially through the self-alignment feature of the meshing
herringbone gears. The ring gear 112 is fixed on the flange
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94 through mounting collar 118. While the caatilever
method. of mounting the:individual rings affords some
flexibility, the ring gear is essentially axially fixed. Be-
cause. of the herringbone type - gearing, the planets 88
axially align themselves on the ring gear 112. The sun
gear 68 is splined to the coupling shaft 66 for limited axial
movement and axially aligns itself on the planets 88. The
planet carrier-90- which is located radially by the. output
shaft 108, however, is mounted on the thin, flexible wall
96. Since it is splined to the output shaft and since the
thin wall 96 will deflect under loads, the carrier may move
axially a slight amount. Since the annular planets 88 serve
as the outer race for bearings 92 and have no flanged por-
tions, the planets may move axially with respect to the .
carrier. This axial movement together with the axial de-
flection -of wall 96 allows the carrier to adjust axially with
respect to the planet gears while maintaining the planet
gears in engagement and alignment with the ring gear and
sun gear. Thus the carrier 90 is movable to accommodate
differential thermal expansion or axial adjustment with-
out loading the gear teeth.

It should be understood, of course, that the foregoing
disclosure. relates to only a preferred embodiment of the
invention and that it is intended to cover all changes and
modifications - of the example - of the invention: herein
chosen for the purposes of the disclosure, which do not
constitute: departures from the spirit and scope of the
invention.

We claim:

1. A planetary gear set comprising, in combination, a
housing having a relatively thin, flexible radially disposed:
wall, a planet carrier member journaled in said wall, a
plurality of planet gears rotatably mounted on said car-
rier, said planet gears being axially movable with respect
to said carrier, a ring gear meshing with said planet gears,
means mounting said ring gear in said housing coaxially
with said. planet -carrier and in an axially fixed position
with respect to said housing, a sun gear meshing with said
planet gears, and further means mounting said sun gear
in said housing coaxially with said planet carrier and with
limited freedom of axial movement with respect to said
housing whereby said thin, flexible wall deflects axially to
allow said carrier ‘to move axially with respect to said
housing without loading the teeth of said gears:

2. The gear set as defined in claim 1 wherein said gears -
are of the herringbone type.

3." The gear set as defined in claim 2 wherein said ring
gear comprises a pair of axially spaced rings, each ring
having internal teeth of opposite hand than the teeth of
the other ring and each -of said rings are independently
cantilevered from said mounting means.

4. The gear set as defined in claim 2 including a shaft
journaled in said housing concentric with said planet-car-
rier, said shaft being connected to said planet carrier sub-
stantially in: the plane of said thin, flexible wall,

5. The gear set as defined in claim 3 including a shaft
journaled. in' said housing concentric with. said: planet
carrier, said shaft being fixed axially with respect:to said
housing and being spline connected to said planet carrier
substantially in the plane of said- thin, flexible wall, said
spline' connection allowing. relative -axial movement be-
tween said second shaft and said carrier.

6. The gear set as defined in claim:5 wherein said ring
gear is fixed: against rotation and said further mounting
means includes a second shaft journaled in said housing
and spline means mounting said sun gear on said first
shaft for limited axial movement.

7. The gear set as defined in claim 6 including a main
herringbone gedr on said second shaft and a herringbone

:pinjon gear rotatably mounted on an axis parallel to and

rad_ially spaced from the axis: of said second shaft, said
pinion gear being axially fixed with respect to said housing
and meshing with said main gear to axially fix said second
shaft.

8. ‘The gear set as defined in claim 2 wherein said ring



